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(he13% + II!S%) - 001 = pues % 



2. nisTnflinaior~~un0~-dia884Eu~n8~# pH meter 

gpIns6 

1. pH meter 

2. beaker 100 ml 

3. rrvisrrfia 

a i t ~ w i  

1. pH 4 buffer solution : azaiu 10.12 g anhydrous potassium biphthalate 

(KHC,H404) %u%inkurra"aiirh 1 fmt rn"uaita:niul.I"bu@Bu 

2. pH 7 buffer solution : azaiu 1.361 g anhydrous potassium dihydrogen 

phosplate (KH,P04) rra: 1.420 g anhydrous disodium hydrogen phosphate (Na,HPO,) 
d ~ i t r m i ~ s a a s a d i . ~ ~ m " a s a u m ~ ~ n ~ ~  I 10 - 130'~ duaaa? 2 ~alusaxa10a?~~wim"aud~ 

L 29, naumm~ri lur~ai  i 5 u ~ " n a a = i i % M " ~ u " u a ; l ~ ~ ~ ~ ~ ~ M " a ~  ua"adi%M"~3u I f mtan"uaisn:aiu2a" 

Iu6rdu 

46 

9finlis 
9, ,, d 1%;~ : GI 1 : I ~wuiswuasiiumzLrnTsiauquirn 2 uu. wen 20 nTu ~d beaker 

au'lw 100 rnl riu:iniu 20 mi %%rLvisbrfianu%~?ubLa:iiL~in'u $s!%l~xuim 30 u i i  %u 
d *  

nmxw~l~~sl?"~ps"muEuLilum~~m~~a riau?m pH pH meter c%au buffer solution pH 4 

rraz pH 7 riauu69 ?siirGuni~Tm pH ~asKaadisZu 



w~n1s:ams1:v~urniu~m~1u~u6u r~osq1nfi1?n7fuau sfluas6d~nouvos 

;unida'ms! ~ ~ a : ~ n a ~ u r n u r n ~ u ~ o n ~ s ~ ~ ~ u ~ ~ i ~ a s ~ s ~ u u ~ ~ ~ ~ p s u ~ m m ~ ~ o u ~ ~ u ~ a a a ~ u ~ u n ~ s  
* Y 

C d  v 4 w~Guw"su%'ng &%un1~~ams1:6nF~~q:%%"s Tmu%nis?rmt~:wuns; 

I .  !dns6aaazrm$;;soa~o 

1.1 Analytical balance 

1.2 Erlenmeyer flask 250 

1.3 Burette 50 aai%ns 

1.4 Burette holder 

1.5 Cylinder 1 DO %%w? 

1.6 Volumetric pipette 10 Gat%? 20 aat$ms 

1.7 Magnetric stirrer 

1.8 Volumetric flask 1000 a a f  zms 

2. fi1sam3 

2.1 Standard 1 N potassium dichromate ~ ~ U n i 4 G 7  K,Cr,O, ndaukfia 6aiaugmwqE 

10gc UIU 2 4 9 ~ ~ 1 4  {luau 49.04 nFu %%u:~nku rra6ad?uEpsu1ws%W"rDu i ,000 5af"ns 
Y -  

2.2 0.5 N ferrous sulfate ~m%~u~nfla:al~ FeS0,.7H20 +7uau 140 nFu %uuingu 

ds:u~m 800 2nGtms rr6aaEunsw H,SO, da$u+uas~ri 40 8aGZws a~ailosrk'k'lfi ~ e "  
+3 YV 2 

Oxidized a8u Fe msns1~~r5uaa6aii1~a+oq7q~a~d7nku1fi~~psu7ws 1 t ns  standize 

f i l ~ ~ X a 7 u  ferrus sulfate 6au &Cr,O, 10 GaGFiws 

2.3 0 - phenopthralin ferrous complex mm~u~T~UG7 0 - phenopthralin 0.47 n k  
a aa 

ferrous sulfate 0.35 n?u ~ u d n k u  50 uaaaws 

2.4 H,SO, r$a~$u 

3.4Zn7s 

&~aiaod7q8uda:dumej1um:arnss 0.5 BaGrums 41uau 1 n?u %d%uns"L 250 

BnGZws rEu f i~sn~a iu  10 i jattms r a d ~ r u i l  %fid~ifuB aaArZu ntn nddu$uas~d 20 

aattms (rk~.ldouq rrrisruiq 1d69iau) $ s ~ ~ d s w i m  30 u7: aL6aL~udlnkuas~ 200 
P I P I  " 

ChZGma' aa&rEu 0 - phenopnthralinferrous complex 4 1 ~ 9 ~  3 wun rvd~lw[wninu r rhd~ 



Guimair2um%7= ( i j ~ $ i j r n t ~ ~ ~ r , ~ , x  N \Cr,O,) -2aG5ws FeSO, x N FeSO,) x 1.724 

uu.Eut%aiasd1;1 ( n k )  

4. ~ l ? ~ b ~ ? 1 ~ ~ ~ l ~ ? l ~ 1 ~ ~ ~ n l ~ b b ~ n b d a " ~ ~ d ? ~ ~ ~ ? n ~ ~ 9 ~ ~  (Cation exchange 

capacity) 

gdnr6rra=rm<a~iia 

I .  125,250 ml Erlenmayer Flask 

2. 100, 500 ml Volumetric Flask 

3. 20 ml Volumetric pipelt 

4. Cylinder I00 ml 

5. Beaker 100, 500,1000 mi 

6. Kjedahl distillation apparatus 

t 
a i r r ~ 3 ~ r a z ~ d i u i  

1. 1 N. Ammonium acetate (NH,OAc) pH 7.0 Lrn?flUb~%$ NH,OH 68 ml G71f iG~ 

q i ~ 1 ~ ~ 1 d r : ~ i m  500 ml r k .  acetic acid 56.5 ml rrnYad5ufiuim~&au~ink~%fi~ru1 

~ ( v ~ ~ a r n ~ u w ~ a u a z a i u  Ammonium acetate 77.0 8 g 1~&7kUd31~761d 900 ml LIFU PH 

6 a ~  ~mrnon ia  solution 1&Bu pH 7.0 1~&i~af;?n&uj$2dm~u 1 L j$2u Volumetric Flask 

2. Ethyl alcohol 95 % 

3. Ammonium chloride (NH,CI) , 1 N : a a l u  NH4CI 53.5 %PdI!in&d 800 ml 

rr&ad?ufiu~woZw"bilu 1 L bb&a dfu pH= 7.0 &aiau NH,OH $8 NH,OAc $~?8919 

4. Ammonium chloride (NH,CI) ,0 .25 N : ozn iu  NH,CI 13.375 g ~U~iink¶d 800 

rnl~6'adfufiu7mr%fi~flld 1 L ab6a d?u pH= 7.0 6au NH,OH -i?a NH,OAc & % Y 3 i ; 1  

5. Diluted ammonium hydroxide .%% NH40H &U%U Nfibl:l k??d'apa I:? 



6. Acidified sodium chloride10 % : acaT\u NaCl 100 ~ U i l n k U  1000 ml wuA 
Y V  r4 conc. HCI 0.5 ml ( aui-11wian4) 

7. Sodium hydroxide 10 N , $4 NaOH 400 g acaiulu$in&urL&adfu~uimf 

LilU 1 L 

8. Mixed indicator : azalU bromocresol green 0.033 g rrar. methyl red 0.165 g 

I U  ethanol 50 ml 

9. Boric acid-indicator solution 2 % : azalu Boric acid (H3B03) 19d~l%U 

d 4 3 1 ~  700 ml ~~!%LC~LGU rmld Volumetric Flask 1000 ml ; 4 ~ ? ? ~  (Ethanol 200 ml) a h  

Mixed indicator 20 ml ruti7~fi" l l~w~aJ~~ln' ld ~ J T I I ~ ~ U I ~ ~ & ~ ~ ~ ~ ? ~ ~ U L B U  1 L ~d961hhh 
pH 5.0 6aU 0.05 N NaOH 

2 '  
10. Standard sulfuric acid (H,S04) : 0.1 N . Pipett conc. H,S04 5.6 ml IUUlflnlPd 

raa"?elFu:ElePru~m~rflu I L 

11. Standard sulfuric acid (H,S04) : 0.02 N , ~ A U t l l ?  41 Dilute Standard sulfuric 

acid (H,S04) : 0.1 N 

-4 

asnif~"a"m?s4 Centrifuge 

1. Leaching step. 
.a.- A 
~~num%suw1umr.ran?49u1~ 2 uu. ;luau 5.0 g a . 1 1 ~  Elenmayer flask 125 ml 

Y Y 

1 N. Ammonium acetate (NH40Ac) pH 7.0 nd!d 30 ml a41"lw"hKu n'.in"4!%14dU 

~in$u~i~ndT\6aurmdm~L~6iLapIu Reciprocal UIU 1 491~4 ar5aJilel centrifuge UIU 5 

u i $ h f i i ? n z a i u " ~ 6 4  JiFiunr.naudaFialdL'1~ I N, Ammonium acetate (NH~OAC) p~ 

7.0 a4W 25 rnl L 9 I t i i  ua:: centrifuge LduL&?~UR!4ll?n La&aiT\:l~n I 1!4 

2. Washing step 
d 

'~ :~~~~z~~ IU$UWLM~?I  a$U centrifuge tube 6aF1 
* 

2.1 Ammonium chloride (NH,CI) , 1 N 25 m l ~ l U ? U  4 6 4  
%. 

2.2 Ammonium chloride (NH,CI) , 0.25 N 25 ml&7 1 6 4  
%. 

2.3 aa6aTz6146aer alcohol 95 % 25 ml $n 3 6 4  

3. Replacing step 



n=nauAdu centrifuge tube i l l d ~ k !  Acidified sodium chloride10 %: 25 rnl 

rwii$fia$iKurr6a centrifuge rmaira=aiu~aaAulu Volumetric flask YUIA 100 rnl fraud1 

du&n 3 F I ~  aira=aidaw"m~&~fiuiwrsauKu~~dr~uim 90 rnl d h f i ~ l ~ ~ & a i ? ~  

Acidified sodium chloride10 % ~ % d  100 rnl 

4. Analysing step 

Pipett flira=aludl&qin4a 3 iiuau 20 rnl 'Ld'Lu Kjeldahl flask ae.rlmniu'Lu 

daudaiu.na.rfiiu condenser q ~ j ~ a ~ ' L u a i r a = a l u  Boric acid-indicator solution 2 % :20 

rnl&ur~~~?ru Erlenrnayer flask 250 rnl ~~&ariudi.r 10 N NaOH i iuau 5 rnl ir;aGild 

Im~vsnAw 0.02 N H,SO, ~ ~ n f i u i n s ' r e s n s ~ i 1 + ~ 1 n i u i i 1 ~ i i ~ r l m e 9 1 ~  CEC 6~~9iu 

i a ld  1~68io.rdl Blank Auyn Set aa.rnimiu 

nlw 6 rk8.r Centrifuge 
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- - 3TanFu 

$mt lime requirement = N x V x  Wl20 x S (kg of CaC03 rai-') 

N = normality of Ca(OH), 

V = volume of Ca(OH),used raise pH up to requirement level 

W =weight of rai soil (kg) 

S =weight of soil sample used in lime requirement (g) 

6. ni~~'?bflsln~~sifiaimbbanbb~rnb~wa"L~d~~d 

~ ~ I ? ? L R ? I : ~ V ; ~ W ~ U A A ~ ~ U U ' I M ? M  ~I~I??LA~I~%wu'I+ Diethylene triamine penta 
d 4: 

acitic acid (DTPA) s~um'7fiflpl14ulummum'~d 

1. ai4m8/!dn4cld" 
Y a 

1.1 uin6u DI i i u a u  1 ijws 

1.2 DTPA iiuau 1.967 nfu(0.005 h a )  

1.3 Triethanolamine (TEA) i i u a u  14.92 nFu(0.1 "tun) 

1.4 Ca.CI,.H,O iiuau 1 .47 nFu(0.01 Tun) 

1.51:  1 NHCI i i u a u r l n ~ u r ~ e d F u  PH 

1.6 Voilumetric flask 1,000 GaSSw.14 iiuau 1 11. 

1.7 m~aeii~~u~~iiuni~i'ilu~aum:LLns~ieuiiu l U l R  2 ~ a ~ a u w 4  i i u a u  5 nFuim 
4, 4, w k  nsndmuwu;lWt6~lpl~arwmr~uu ~au;uiiiu~i4~m~uLL~lplrg~ura&a1+ 0.5 nfu 

1.8 Flask 3uiw 50 %3%~4 i1'16796 1 1u1KaeEiiq 

1.9 WISI%%-! 4ivF~YImdin Flask 

1.10 n4zwiwn4e~aue542 i i u a u  I rrd~i'ameii;1 

1.1 I i inmehu im 50 GaSSw:, iiuau 1 l ~ / K a e i i q  

1.12 lawwaifi~nld~ameiiqii luilpl60 fiaSSwt i i u a u  I 1111iaeeiiq 

2. ?&I:, 

2.1 sm7uueisnraiu DTPA Tmuiifiisam!lule~ .2 I .3 ~ ~ a z  1.4 aqlu I .6 azaiu6au 

&n&u 1.1 Giuau 20 Gaijijn:, rdofi i~azaiuvunun"a dFuGuiwnw"ailulu900 BaSlws6au 

I d;u p~ 6auai~ 1.5 p~ 7.3ofo.05 ~6adTufiu1msIaW 1,000 GaZSws(fiiuisnmiiu 

13+u iu~a iur "mu)  
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